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INTRODUCTION: A major component of a Digital Image based Elasto-Tomography (DIET) breast cancer screening system is an accurate evaluation of skin tissue motion at the breast surface due to harmonic excitation. A motion tracking technique via Fast-Fourier Transform (FFT) based cross-correlation (XC) has been developed [1, 2]. Equation 1 shows that XC in time-domain is equivalent to frequency-domain multiplication in FFT. It computes the normalized correlation coefficient between Regions of Interest (ROIs) within an image from an initial time step and ROIs from the next time step. 
	(1)
METHODS: All tracking simulations start with dividing the two sequential images into search windows and XC each window respectively. Next, local displacement for each ROI in the window was obtained by locating the highest peak within the correlation plane, as illustrated in Figure 1 for a ROI located at (40, 20). To improve quality, spatial 3×3 median kernel filtering and probability density functions are applied to eliminate spurious motion vectors produced by poor XC results.
RESULTS: Computer generated fluid particle digital images [3] and actuated chicken skins were used to investigate algorithmic performance. Human arm skin was used as the primary test medium for image capture. Figures 2-4 illustrate the detected motion results. Each figure consists of a digital image and the detected motion vectors field after filtering.
DISCUSSION & CONCLUSIONS: An FFTXC tracking method has been demonstrated and has successfully identified motion patterns within the test samples. The ratio of invalid to valid vectors was within the range of 5~10 percent. Both filters were utilized to generate more comprehensive and accurate motion fields. Experiments indicated that speckle size of the skin samples and different window sizes were seen to have significant impact on detection accuracy.  
		
Fig. 1: Finding peak in correlation plane.	Fig. 2: Human skin image detection.
			
Fig. 3: Chicken skin image detection.	Fig. 4: Fluid particle image detection.
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